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STROKE REHABILITATION: PREDICTING
INPATIENT LENGTH OF STAY AND
DISCHARGE PLACEMENT
Fung Mei Ling
Background: Stroke is the third leading cause of death in Hong Kong. As stroke is frequently followed
by prolonged disability and functional dependence, a considerable number of stroke survivors require
rehabilitation to reduce their degree of disability and handicap, and to enhance their chances of returning
to functional independence at home.
Objectives: This study was undertaken to identify indicators that predict length of hospital stay (LOS),
gain in Functional Independence Measure (FIM), and discharge placement after completion of a stroke
rehabilitation programme in Hong Kong.
Methods: This was a retrospective study of 1,111 stroke patients who were admitted to Kowloon Hospital
between 1 April 2000 and 31 March 2002, and who were included in data analysis. Data were gathered
on age, gender, marital status, pre- and post-hospital living setting, pre- and post-hospital living status,
side of impairment, functional status in terms of admission and discharge FIM subtotal scores in self-
care, sphincter control, transfer, locomotion, communication, and social cognition. Outcome was
measured by LOS, FIM gain, and discharge placement. Multiple linear regression was used to identify
significant predictors of LOS and FIM gain after rehabilitation. A binary logistic regression was computed
to identify significant predictors of discharge placement.
Results: Significant direct predictors of rehabilitation LOS were age, FIM gain, admission FIM subtotal
scores for locomotion, transfer, communication, self-care and pre-hospital living in an institution. The
mean gain in FIM score was 19.8 points (range, –10 to 69; SD, 12.5). Significant predictors of discharge
placement were age, gender, marital status, pre-hospital living alone versus living with family, pre-
hospital living in an institution versus living with family, admission FIM sub-total score in locomotion,
self-care, and social cognition.
Conclusions: This study determined the predictors of discharge outcome for stroke rehabilitation in
Hong Kong, which are useful to health care providers. Occupational therapists, who are specialists
in functional assessment and training, can start an appropriate treatment plan earlier to facilitate safe
discharge, and collaborate with physicians to select appropriate resettlement plans for their patient after
discharge.
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Introduction
At present, stroke is the third leading cause of death in most
countries, surpassed as a killer only by heart disease and can-
cer (Fisher, 2001; Caplan, 2000). In China, approximately 1.5
million people die from stroke each year.
There has been rapid growth in elderly (* 65 years old)
populations throughout the world. As stroke is a chronic illness
that commonly occurs in the elderly, its incidence has also
been on the rise (Khor, 2001). In Hong Kong, it is anticipated
that the elderly, who constituted about 11% of the population
in 2000, will rise to about 13% of the population in 2016 (Hong
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Kong Hospital Authority, 2000–2001).
Stroke Rehabilitation in Hong Kong
As stroke occurs more commonly in the elderly, Hong Kong’s
rapidly ageing population is likely to experience more stroke-
related disability. A considerable number of stroke survivors
will require rehabilitation.
Stroke inpatients receive comprehensive and intensive re-
habilitation by a multidisciplinary team. The ultimate goal of
stroke rehabilitation is to reduce the degree of disability and
handicap and enhance the patient’s chances of returning to
functional independence at home. Therefore, the effectiveness
of rehabilitation in reducing disability and the need for care by
stroke survivors are the important issues.
Rehabilitation Outcomes of Stroke
Accurate prediction of the outcome of an acute illness is a
highly desirable, if somewhat elusive, goal. Its realization
enables the patient and his family to make appropriate plans,
allows the physician to gauge the risk associated with any
proposed treatment, and enables the physician and the patient
to judge the success of treatment by comparing the expected
and actual outcomes (Wade, Skilbeck & Hewer, 1983).
Prediction of rehabilitation outcome has become a valuable
tool in the age of scarcity of resources. Early prediction of
functional outcome has implications along the whole patient-
care continuum. Accurate prediction of functional outcome
facilitates appropriate transition planning, provides critical
information for patients, their families, and the acute care
medical team, and aids the development of the treatment plan
and allows early identification of discharge needs.
Predicting the final outcome of stroke poses particular
difficulty because stroke is both an acute, life-threatening ill-
ness and a chronic disease. The first outcome to be considered
by the patient and physician alike is death. The next outcome
measure to be considered is the degree of recovery. The degree
of patient recovery is assessed in three ways: (1) rehabilita-
tion length of stay (LOS), (2) discharge functional status or
functional recovery, and (3) discharge placement for patients
after stroke.
Application to the Hong Kong Socioeconomic
Situation
Although stroke outcome studies have been extensively
researched in the United States, applying those findings to
Hong Kong is problematic because of the differences in the
health care systems and socioeconomic conditions of the two
countries. Few Hong Kong studies have documented rehabili-
tation LOS, functional outcome and discharge placement for
patients after stroke (Sze, Wong, Or et al., 2000; Sim, Lum, Sze
et al., 1997). It is worthwhile conducting a rehabilitation
outcome study in Hong Kong to compare any differences
between Hong Kong and the United States.
From the Hong Kong Hospital Authority Annual Re-
port (2000–2001), the cost per inpatient in March 2001 was
$18,130/day, while the cost per geriatric day service atten-
dance was only $1,513/day. In Hong Kong, both public hospi-
tals and geriatric day hospitals are run by the Hospital Author-
ity (HA). Therefore, understanding the predictors of LOS of
stroke patients can help facilitate early discharge planning and
shorten hospital stay. Medically stable stroke patients who
have slow progress but who no longer need to stay in hospital
for medical management can attend the geriatric day hospital
or outpatient clinic for further rehabilitation training after
hospital discharge. The shortening of hospital stay will de-
crease HA costs, while patients are still able to achieve health
gains through outpatient training.
Due to economic deterioration and resource constraints,
studying the predictors of rehabilitation outcomes in terms of
LOS and discharge placement can assist the HA in setting
realistic goals for individual patients, facilitate optimal
discharge planning and anticipate needs such as home
modifications, community support and outpatient follow-up.
The information obtained can assist in optimizing the reha-
bilitation LOS, and better use of resources will be achieved in
the Hong Kong medical service.
Research Aim
The aims of our research were threefold: (1) to identify sig-
nificant indicators that predict LOS for stroke rehabilitation
in Hong Kong, (2) to identify significant predictors of function-
al gain after stroke rehabilitation in Hong Kong, and (3) to
identify significant predictors of discharge placement after
stroke rehabilitation in Hong Kong.
Methods
This was a retrospective study of patients using patient records
from the Department of Rehabilitation, Kowloon Hospital,
from 1 April 2000 to 31 March 2002.
Inclusion Criteria
Patients were eligible for inclusion if they had been admitted
for rehabilitation after a stroke during the study period.
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Computer-generated lists of all stroke admissions were provided
by the Department of Rehabilitation, Kowloon Hospital.
Exclusion Criteria
Patients who were discharged to an acute hospital were not
eligible for participation in the study since they had com-
plications or other medical problems necessitating acute care.
Patients were also excluded if they did not have bilateral
weakness or paresis, as this is indicative of atypical stroke.
During the period of review, if patients were not yet discharged
from the rehabilitation hospital, this meant that they had not yet
completed the rehabilitation programme, and so they were also
excluded. Finally, if the required data were not available in the
patient record, that patient was excluded from the study.
Variables and Measurements
Independent Variables
Functional status at rehabilitation admission was taken as
the Functional Independence Measure (FIM). The FIM in-
strument is a data set that measures 18 functional activities.
They are: 1) self-care (including eating, grooming, bathing, toi-
leting, dressing – upper body, and dressing – lower body);
2) sphincter control (including bladder and bowel control);
3) transfer (including bed/chair/wheelchair transfer, toilet
transfer, and tub/shower transfer); 4) locomotion (including
walk/wheelchair, and climbing stairs); 5) communication
(including comprehension and expression); 6) social cognition
(including social interaction, problem solving and memory).
The Guide for the Uniform Data Set for Medical Rehabilitation
(Adult FIM), version 4.0, 1993, may be referred to for details.
Dependent Variables
There were three dependent variables studied. The rehabilita-
tion LOS was defined as the number of days from the date of
admission to the date of discharge from the rehabilitation
hospital. The FIM gain was calculated by subtracting the ad-
mission FIM total score from the discharge FIM total score
for each individual (calculated using Excel; Microsoft Corp,
Redmond, WA, USA) before analysis using the Statistical
Package for the Social Sciences (SPSS Inc, Chicago, IL,
USA). The third dependent variable studied was discharge
placement of the patients to: (1) home (either with family
members, relatives, others or alone), or (2) institutions (care
and attention, C & A, homes or nursing homes).
Covariates
A series of covariates were collected, including age, gender,
marital status, side of impairment, pre-stroke living setting
(home or institution), and pre-stroke living status, including
who they lived with (i.e. living alone, with family, relatives,
others, or attendants in an institution).
Results
From a pool of 1,670 records of patients with a clinical
diagnosis of stroke who were admitted to Kowloon Hospital
between 1 April 2000 and 31 March 2002, 559 records were
excluded. A total of 1,111 records with complete data were
included in the final data analysis. There were 632 men and 479
women, with a mean age of 70.4 years (range, 16.9–97.1 years;
SD, 11.6 years). The mean admission FIM total score was
69.2 (range, 18–124; SD, 24.08), and the mean discharge FIM
total score was 89.0 (range, 18–126; SD, 26.73). The mean
FIM gain was 19.8 (range, –10 to 69) (Table 1).
Table 1. Demographic characteristics of patients (N = 1,111)
n (%)
Age (yr)
  16.9–20.0 2 (0.2)
  20.1–30.0 6 (0.5)
  30.1–40.0 16 (1.4)
  40.1–50.0 41 (3.7)
  50.1–60.0 91 (8.2)
  60.1–70.0 302 (27.2)
  70.1–80.0 469 (42.2)
  80.1–90.0 161 (14.5)
  90.1–97.1 23 (2.1)
Gender
  Male 632 (56.9)
  Female 479 (43.1)
Marital status
  Married 790 (71.1)
  Other (widowed, single, divorced) 321 (28.9)
Side of impairment
  Right hemiplegia 536 (48.2)
  Left hemiplegia 575 (51.8)
FIM gain
  Positive 1,070 (96.3)
  Negative 8 (0.7)
  Zero (no change) 33 (3.0)
Mean ( SD Range
Age (yr) 70.4 ( 11.55 16.9–97.1
LOS 36.6 ( 20.16 2–183
FIM gain 19.8 ( 12.52 –10–69
Admission FIM total score 69.2 ( 24.08 18–124
Discharge FIM total score 89.0 ( 26.73 18–126
FIM = functional independence measure; SD = standard deviation;
LOS = length of stay.
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Pre- and Post-stroke Living Situation
Prior to their admission for rehabilitation, 1,058 (95.2%) had
been living at home. Only 53 (4.8%) patients were living in
C & A or nursing homes before admission. After stroke
rehabilitation, only 789 (71%) patients were discharged to
home. The remaining 322 (29%) patients were discharged to
C & A or nursing homes (Table 2).
Of the 917 patients who were living with family members,
relatives or others before stroke, only 697 (76%) patients
returned home to their families and four (0.4%) patients went
home to live alone. The remaining 216 (23.6%) patients were
discharged to C & A homes after stroke rehabilitation (Table
3). Of the 141 patients who were living alone before admission,
only 45 (31.9%) patients were able to return home to live alone,
41 (29.1%) patients went to live with family members, relatives
or others, and 55 (39%) patients were discharged to C & A or
nursing homes after stroke. The difference between pre- and
post-stroke living situations was statistically significant (r =
447.3, df = 4, p = 0.000) (Table 3).
There were no significant differences in pre-stroke living
status (home versus institution) in terms of gender (r2 = 0.002,
df = 1, p = 0.537) and side of impairment (r2 = 2.5, df = 1, p =
0.076). Pre-stroke living status showed significant differences
in terms of age (r2 = 24.1, df = 8, p = 0.002) and marital status
(r2 = 6.0, df = 1, p = 0.015) (Table 4).
For discharge placement, subjects showed significant
differences in age (r2 = 90.6, df = 8, p = 0.000), marital status
(r2 = 23.1, df = 1, p = 0.000) and side of impairment (r2 = 4.7,
df = 1, p = 0.018). There was no significant difference in
discharge placement based on gender (r2 = 0.7, df = 1, p =
0.224) (Table 5).
Prediction of LOS
The mean LOS of the 1,111 subjects was 36.6 days (range, 2–
183; SD, 20.2). Multiple linear regression analysis was done
to establish which factors were the best predictors of LOS.
Significant direct predictors of rehabilitation LOS were age,
FIM gain and admission FIM subtotal scores for locomotion,
transfer, communication and self-care. The admission FIM
subtotal score for locomotion was the best predictor of LOS, as
it had the largest absolute beta value. For stroke patients who
had better mobility at admission (B = –1.770, p = 0.000),
transfer ability (B = –0.652, p = 0.034), self-care ability (B =
–0.293, p = 0.039) and communication ability (B = –0.523,
p = 0.036), the rehabilitation LOS tended to be shorter.
Older patients had a shorter LOS than did younger patients
(B = –0.102, p = 0.032). FIM gain was positively associ-
ated with LOS (B = 0.116, p = 0.009) (Table 6). The model ex-
plained 29.7% of the variance.
Patients who lived in institutions before admission had a
Table 3. Discharge situation according to pre-stroke situation (N = 1,111)
Discharge to
Total
Home with family Home alone Institution*
Pre-stroke living status
  Home with family, relatives, others 697 (76%) 4 (0.4%) 216 (23.6%) 917 (100%)
  Home alone 41 (29.1%) 45 (31.9%) 55 (39.0%) 141 (100%)
  Institution* 2 (3.8%) 51 (96.2%) 53 (100%)
Total 740 49 322 1,111
*Care and Attention home or nursing home.
Table 2. Living situation pre-stroke and post-stroke (N = 1,111)
Pre-stroke, n (%) Post-stroke, n (%)
Living setting
  Home 1,058 (95.2) 789 (71.0)
  Institutions (C & A home, nursing home) 53 (4.8) 322 (29.0)
Living with
  Family members, relatives, others 917 (82.5) 740 (66.6)
  Alone 141 (12.7) 49 (4.4)
  Attendants in institutions 53 (4.8) 322 (29.0)
C & A = Care and Attention.
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shorter LOS than those who lived at home before their stroke
(B = –5.177, p = 0.037). The mean LOS of patients who lived
at home before admission was 36.6 days (SD, 20.26). For
patients who lived in C & A or nursing homes before their
stroke, the mean LOS was 35.6 days (SD, 18.17) (Table 7).
Gender, marital status, side of impairment, admission FIM
Table 4. Pre-stroke living status according to demographic characteristics (N = 1,111)
Home, n (%) Institution, n (%) p
Age (yr)
  16.9–20.0 2 (0.2) 0.002
  20.1–30.0 6 (0.6)
  30.1–40.0 16 (1.5)
  40.1–50.0 40 (3.8) 1 (1.9)
  50.1–60.0 90 (8.5) 1 (1.9)
  60.1–70.0 296 (28.0) 6 (11.3)
  70.1–80.0 442 (41.8) 27 (50.9)
  80.1–90.0 147 (13.9) 14 (26.4)
  90.1–97.1 19 (1.8) 4 (7.5)
Gender
  Male 602 (56.9) 30 (56.6) NS
  Female 456 (43.1) 23 (43.3)
Marital status
  Married 760 (71.8) 30 (56.6) 0.015
  Other 298 (28.2) 23 (43.3)
Side of impairment
  Right hemiplegia 516 (48.8) 20 (37.7) NS
  Left hemiplegia 542 (51.2) 33 (62.3)
NS = not significant.
Table 5. Post-stroke living status according to demographic characteristics (N = 1,111)
Home, n (%) Institution, n (%) p
Age (yr)
  16.9–20.0 2 (0.3) 0.002
  20.1–30.0 6 (0.8)
  30.1–40.0 16 (2.0)
  40.1–50.0 39 (4.9) 2 (0.6)
  50.1–60.0 78 (9.9) 13 (4.0)
  60.1–70.0 235 (29.8) 67 (20.8)
  70.1–80.0 326 (41.3) 43 (44.4)
  80.1–90.0 79 (10.0) 82 (25.5)
  90.1–97.1 8 (1.0) 15 (4.7)
Gender
  Male 455 (57.7) 177 (55.0) NS
  Female 344 (42.3) 145 (45.0)
Marital status
  Married 594 (75.3) 196 (60.9) 0.000
  Other 195 (24.7) 126 (39.1)
Side of impairment
  Right hemiplegia 397 (50.3) 139 (43.2) 0.018
  Left hemiplegia 392 (49.7) 183 (56.8)
NS = not significant.
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subtotal score for sphincter control and social cognition were
not significant predictors of LOS.
Prediction of FIM Gain
Of the 1,111 patients studied, 1,070 (96.3%) had improved
FIM scores, 33 (3%) had no improvement, and eight (0.7%)
had deterioration in functional status after stroke rehabili-
tation (Table 1).
The mean gain in FIM score was 19.8 points (range, –10–
69; SD, 12.5). The significant predictors were age, pre-stroke
living status, side of impairment, admission FIM subtotal
score in locomotion, sphincter control and social cognition.
Admission FIM subtotal score in locomotion was the best
predictor of FIM gain, which had the largest absolute beta
value. LOS (B = 0.054, p = 0.009) and social cognition (B =
0.339, p = 0.011) were positively associated with FIM gain.
The longer the LOS, the greater the FIM gain. The better the
social cognition function upon admission, the greater the FIM
gain at discharge. On the other hand, age (B = –0.238, p =
0.000), side of impairment (B = –2.454, p = 0.001), pre-stroke
living status (B = –6.394, p = 0.000), admission locomotion
(B = –1.295, p = 0.000) and sphincter control (B = –0.536, p =
0.001) were negatively associated with FIM gain. Older pa-
tients showed less FIM gain than younger patients. Patients
with left hemiplegia had less gain than patients with right
hemiplegia. The higher the score in locomotion and sphinc-
ter control upon admission, the less the FIM gain upon discharge
(Table 8). The model explained 15.7% of the variance.
Patients who lived in institutions before admission had less
FIM gain than those who lived at home pre-stroke. The mean
FIM gain for those living at home before admission was 20.2
(SD, 12.41), while for those who lived in C & A homes before
stroke, the mean FIM gain was 12.6 (SD, 12.59) (Table 7).
Prediction of Discharge Placement
Table 9 displays the adjusted odds ratios (OR) and 95%
confidence intervals (CI) for results of the binary logistic re-
gression model using the “enter” method. Results are for the
prediction of discharge to home compared with discharge to
an institution. Age, gender, marital status, pre-hospital living
Table 7. Functional profile by living status and age cut-off




  Home (n = 1,058) 69.9 (18–124) 90.1 (18–126) 20.2 (–10–69) 36.6 (2–183)
  C & A home (n = 53) 55.4 (19–102) 68.0 (21–112) 12.6 (–1–64) 35.6 (9–89)
Post-stroke living
  Home (n = 789) 76.6 (18–124) 98.7 (21–126) 22.0 (– 9–65) 34.1 (2–183)
  C & A home (n = 322) 51.1 (18–107) 65.4 (18–119) 14.3 (–10–69) 42.6 (5–155)
Age ) 70 (n = 458) 72.8 (18–124) 95.0 (18–126) 22.2 (– 9–65) 37.0 (2–183)
Age > 70 (n = 653) 66.7 (18–119) 84.8 (18–125) 18.1 (–10–69) 36.2 (6–143)
FIM = Functional Independence Measure; LOS = length of stay; C & A = Care and Attention.
Table 6. Linear regression coefficients predicting rehabilitation length of stay (LOS)
95% confidence interval for B
Variables Beta B Lower Upper p
Admission FIM, locomotion –0.262 –1.770 –2.431 –1.109 0.000
FIM gain 0.072 0.116 0.029 0.202 0.009
Age –0.059 –0.102 –0.196 –0.009 0.032
Admission FIM, transfer –0.155 –0.652 –1.255 –0.049 0.034
Admission FIM, communication –0.088 –0.523 –1.012 –0.035 0.036
Pre-stroke living in institution –0.055 –5.177 –10.039 –0.315 0.037
Admission FIM, self-care –0.132 –0.293 –0.571 –0.015 0.039
FIM = Functional Independence Measure.
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situation, admission FIM subtotal score in self-care, locomo-
tion and social cognition were significant predictors of home
discharge.
Patients with stroke who lived alone before admission
were more likely to be discharged to an institution (OR, 0.322;
CI, 0.194, 0.534) than patients who had lived with family,
relatives or others. Patients who lived in an institution prior to
admission were also more likely to be discharged to an institu-
tion (OR, 0.014; CI, 0.003, 0.065) than patients who had lived
with their family before admission. Patients who were not mar-
ried were less likely to be discharged to home (OR, 0.583;
CI, 0.386, 0.881) than patients who were married. Female
patients were more likely to be discharged to home (OR, 1.535;
CI, 1.037, 2.271) than males. Age was also a significant pre-
dictor of discharge placement. The older the patient upon
admission, the more likely they were to be discharged to an
institution (OR, 0.937; CI, 0.919, 0.955) when compared to a
younger patient. Admission self-care ability, locomotion and
social cognition function were significant predictors of
discharge placement. Patients who were discharged home
had significantly higher FIM subtotal scores in self-care (OR,
1.061; CI, 1.013, 1.111), locomotion (OR, 1.215; CI, 1.061,
1.392) and social cognition (OR, 1.068; CI, 1.003, 1.136)
on admission (Table 9).
Discussion
Facilitation of Earlier Discharge Planning
One of the aims of this study was to identify the predictors of
discharge placement after stroke rehabilitation. Knowledge of
predictors of discharge outcomes can assist in the setting of
realistic goals for individual patients and facilitate optimal
discharge planning to rehabilitation hospitals at an earlier
stage of admission. Earlier planning avoids unnecessary
discharge delays. From the literature, some patients with
disabling conditions remain in hospital unnecessarily while
awaiting the provision of assistive devices or social services,
home adaptation or placement in residential accommodation
(Bakheit & McLellen, 1995; Herman, Culpepper & Franks,
1984). This problem also arises in Hong Kong.
Discharge planning from hospital after the management of
the illness often involves the making of a team decision by the
Table 9. Binary logistic regression coefficients predicting discharge placement
95% confidence interval for odds ratio (OR)
Variables Adjusted OR* Lower Upper p
Age 0.937 0.919 0.955 0.000
Pre-stroke living alone 0.322 0.194 0.534 0.000
Pre-stroke living in institution 0.014 0.003 0.065 0.000
Admission, locomotion 1.215 1.061 1.392 0.005
Marital status, other 0.583 0.386 0.881 0.010
Admission, self-care 1.061 1.013 1.111 0.013
Gender, female 1.535 1.037 2.271 0.032
Admission, social cognition 1.068 1.003 1.136 0.039
*The adjusted OR was calculated by putting age, gender, marital status, side of impairment, pre-stroke living status, admission FIM subtotal score in self-care,
sphincter control, transfer, locomotion, communication and social cognition into the logistic regression model. An adjusted OR * 1 indicates an increased chance
of being discharged to home.
Table 8. Linear regression coefficients predicting Functional Independence Measure (FIM) gain
95% confidence interval for B
Variables Beta B Lower Upper p
Age –0.219 –0.238 –0.300 –0.176 0.000
Pre-stroke living in institution –0.109 –6.394 –9.687 –3.102 0.000
Admission FIM, locomotion –0.309 –1.295 –1.744 –0.846 0.000
Admission FIM, sphincter –0.146 –0.536 –0.838 –0.233 0.001
Side of impairment –0.098 –2.454 –3.885 –1.024 0.001
LOS 0.086  0.054 0.013 0.094 0.009
Admission FIM, social cognition  0.131 0.339 0.078 0.600 0.011
LOS = length of stay.
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patient, family members, physician, occupational therapist
and other team members. Questions such as whether the
patient is capable of self-care or whether additional home
services, further rehabilitation or follow-up, or a skilled lev-
el of care is required, must be answered by stroke rehabili-
tation team members (Mauthe, Haaf, Hayn et al., 1996). As
a consequence of early anticipation of the likely disabili-
ty (achieved by matching the patient’s status with the predic-
tors of discharge outcome), the patient, relatives and health
care providers can discuss discharge planning together at an
earlier stage.
Ability to walk is an important prerequisite to independent
living at home and being able to negotiate stairs and architectural
barriers inside and outside the house. Stroke patients who were
able to walk independently upon rehabilitation admission had
better chances of being discharged directly to home and avoid
being placed into a long-term care facility (Brosseau, Potvin,
Philippe et al., 1996). The criterion is applicable both overseas
and in Hong Kong. This study also showed consistent findings
that admission FIM scores in locomotion and self-care were
significant predictors of discharge placement. Stroke survivors
with higher levels of functional independence are more likely
to return home and avoid institutionalization.
Apart from consideration of a patient’s functional status on
admission and discharge, another important point that affected
discharge placement was the social factor. This study showed
that social support, i.e. whether patients lived with family
members or lived alone before admission, was one of the
predictors of discharge placement. Patients who lived alone
before admission were more likely to be discharged into in-
stitutions than those who lived with family members or rela-
tives. This factor was statistically significant in predicting dis-
charge placement after stroke rehabilitation in Hong Kong.
The implication of this result is that poor social support at the
beginning of rehabilitation affects the discharge destination.
Psychological Preparation for Discharge
Older people are much more likely to experience chronic
diseases (Lau & McKenna, 2002), and the Hong Kong pop-
ulation is ageing. Stroke is the third leading cause of death in
Hong Kong, and stroke survivors suffer from significant
stroke-related disabilities. However, there is a great shortage
of government-based C & A home placements and the aged
are required to wait a few years for a government-subvented
placement. There is, therefore, great demand for health and
institutional care for the elderly. Most needy aged people will
move into private C & A homes on a temporary basis while
waiting for a government-subvented placement. It is important
to predict the severity of disability as early as possible. Earlier
discussion with the patient and relative(s) can provide a signal
about the patient’s progress and possible discharge placement,
so that both the patient and relative(s) will be psychologically
prepared for the possible change due to the illness.
Optimize Health Care Resource Utilization
From a management point of view, financial constraints and
limited health care resources create a great demand for effec-
tive rehabilitation in Hong Kong. The ability to predict the se-
verity of disability at discharge is important due to the lim-
ited number of rehabilitation beds. If a patient does not pro-
gress during rehabilitation and remains dependent, an earlier
decision or prediction of discharge placement will help to op-
timize hospital resources for other patients who are in great-
er need (Sze, Wong, Or et al., 2000). In order to fully utilize
limited health care resources, accurate prediction of rehabili-
tation outcome is necessary.
LOS in Hong Kong After Stroke Rehabilitation
Early anticipation of the likelihood of disability at discharge
and the possible discharge placement can aid in the formula-
tion of an appropriate discharge plan much earlier and avoid
unnecessary delay of discharge from hospital. The mean LOS
of 7,905 stroke patients from medical rehabilitation facilities
enrolled in the Uniform Data System for Medical Rehabilitation
in the United States was 32 days (cited in Sze, Wong, Or et al.,
2000 & Sim, Lum, Sze et al., 1997). The mean LOS in this
study was 36.6 days. Other studies in Hong Kong reported
mean LOS of 32.9 days (Sim, Lum, Sze et al., 1997) and 28.8
days (Sze, Wong, Or et al., 2000). Similar to this study, the
subjects in the other two Hong Kong studies were recruited
from a single district-based rehabilitation hospital. Thus, it
appears that the subjects in this study had an unusually slow
track to recovery at discharge.
Factors predicting LOS in our study were age, pre-hospital
living status and admission FIM subtotal scores in self-care,
transfer, locomotion, communication and FIM gain. In order
to avoid inappropriate lengths of hospital stay, physicians can
match these variables with the stroke patient to formulate a
discharge plan for the patient at the early stage of admission.
Conclusion
The rapidly ageing population places great pressure on the
medical and health care system in Hong Kong. We are
experiencing a higher incidence of age-related and disease-
related disabilities, such as stroke-related disability. The impact
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Stroke is the most common reason for institutionalization
in Hong Kong (Woo, Ho, Lau et al., 1994). Directing resources
to assist stroke survivors to stay at home may avoid early in-
stitutionalization as well as contribute significantly to their
quality of life. With increasing recognition of the importance
of integrating patients back into the community as early as
possible and the need to provide better support to people with
disability at home, new initiatives in health care policies have
been developed and been in effect for a year. Occupation-
al therapists use meaningful activities to foster patients’
independence in functional performance at home and in the
community. The results of this study provide a conceptual
framework for them so that they can prepare for home and
resettlement of stroke patients at an early stage. This should
lead to professional development of occupational therapy in
the field of cognitive rehabilitation, and is in line with the HA
having recently developed integrated and multidisciplinary
community-based care, which can be seen as a continuum of
hospital-based care. Its aims are to improve patient outcomes
after discharge from hospital, prevent frequent re-admission,
and facilitate early intervention for emergence of complications.
In summary, this study determined the predictors of
discharge outcome for stroke rehabilitation. Rehabilitation
specialists can start an appropriate discharge plan earlier and
collaborate with other service sectors in the community to
facilitate timely and safe discharge and to make the placement
available on discharge.
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